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examples which are referred to this species. I is the type-specimen
from [the Middle Lias] Les Moutiers, Normandy [B.M. no. 37,010] ;
II, the specimen from the [Middle] Lias, Curcy [B.M. no. 37,005] ;
III, the example from the Marlstone, Alderton Hill ? [Cheltenham
College Museum, no. 900] ; IV, the specimen from the Marlstone,
Gretton [Cheltenham College Museum, no. 901]. (For comparison
with the other examples the measurements of the French specimens
are given both at their greatest diameter and also at a diameter of
160 mm. and of 128 mm. respectively.)

I. II. III. IV.

Eatio to Ratio to Eatio to Eatio to Eatio to Ratio to
mm. diatn. mm. diam. mm. diam. mm. diam. mm. diam. mm. diam.

Diameter ...204+(100) 160 (100) 166 + (100) 128 (100) 220 + (100) 165 + (100)
Thickness ...136 + (66-6) H7 + (73-l) 116 + (69-8) 87 + (68) 153 + (69-5) 119 + (72-l)

Umbilicus}33 (16'!) 2 6 (16-2> 2 5 (15> 2 0 (1 5^ 33-(15) 26—(15-7)

I think it highly probable that to this species belongs also
a specimen in the National Collection [No. C. 4,487] from the
Middle Lias of South Petherton, Somerset. It is entirely septate,
and has the following dimensions: diameter of shell (wanting test
near aperture), 130 mm.; thickness of outer whorl (wanting test
on one side), 78 mm.; width of umbilicus (test present on each
side), 21 mm.

III.—ON THE DISTRIBUTION OF THE GLOSSOPTEBIS FLORA.

By E. A. NEWELL ARBEK, M.A., F.G.S., Trinity College, Cambridge; University
Demonstrator in Palasobotany.

AMONG extra-European fossil floras, none is perhaps better
known than that of the Permo-Carboniferous rocks of the

Southern Hemisphere. These rocks are extensively developed in
Southern India, Australia, South Africa, and South America,1 and
there can be little doubt that these regions once formed part of
a great continent, to which the name Gondwana-land has been
appropriately applied.

The flora of Gondwana-land differs in a remarkable degree from
the contemporaneous flora of Europe and North America. The
characteristic and predominant plant types in Europe in the Permo-
Carboniferous period were Calamites amongEquisetales, Lepidodendron
and Sigillaria among Lycopodiales, with numerous representatives of
the Filicales, and of three groups, now long extinct, the synthetic
types Cycadofilices and Cordaitales,2 and the isolated phylum
Sphenophyllales. These compose what we may term the northern
type of Permo-Carboniferous flora.

The Glossopteris, or southern Permo-Carboniferous flora, consists
essentially of four types, Phyllotheca and Schizoneura among
Equisetales, the fern-like plant Glossopteris, including Gangamopteris?

1 Seward: Science Progress, 1897, vol. vii, p. 198.
2 Scott: Trans. E. Soc. Edinb., 1902, vol. xi, pt. 2, p. 331.

3 Etheridge : Proc. Linn. Soc. ]ST.S. Wales, 1894, ser. n, vol. ix, p. 228.
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and representatives of a genus, of at present unknown affinities, but
probably belonging to the Cordaitales, Noeggerathiopsis.

In India, all these four types occur in the Panchet and Damuda
series of the Lower Gondwanas.1 In Australia, Glossopteris and
Phyllotheca are abundant in the Newcastle series of New South
Wales, and in other localities and horizons.2 Phyllotheca was first
described by Brongniart3 from Australian specimens. Noeggera-
thiopsis also occurs in Australia, but Schizoneura, although recorded,4

is apparently rare.
In South Africa, three of these types are found,5 and stems

agreeing very closely with the Indian Schizoneura have been
recognized.6 It may be also pointed out that a fossil, discovered
by Bain in the Eoggeval (Fish River), South Africa, and described
and figured by Sir Joseph Hooker7 in 1852, has some of the
characteristics of a Schizoneura. This specimen is preserved in.
the museum of the Geological Society of London, where I have
recently examined it. It shows two whorls of linear-lanceolate
leaves united into a cup or sheath at the base. The two whorls,
however, are quite separate, and on opposite sides of the rock-
specimen ; whereas in Hooker's figure, which is largely a restoration,
they are represented as if in continuity and alternate. The free
segments are of unequal length and breadth, and each is traversed
by a few parallel and distant nerves. Two of the leaves apparently
show some signs of splitting towards the apex. The stem characters
are unfortunately not shown, and it is therefore not possible to
definitely refer the African specimens to the genus Schizoneura, as
the evidence of the leaves alone somewhat suggests.

In South America, all the chief members of the Glossopteris flora
have been recorded in recent years,8 with the possible exception of
Schizoneura.

The floras of the various regions of Gondwana-land are therefore
all of the same type. Recent researches have also shown that
many cases of specific identity occur among the fossil plants of
these widely separated areas. Glossopteris Browniana, Brngt., is
found in India, Australia, and South Africa,9 Glossopteris (Ganga-
mopteris) cyclopteroides, Feist., and Noeggerathiopsis Hislopi (Bunb.),
in India, South Africa, and South America, and possibly also in
Tasmania. A close identity exists also between other members of the
Glossopteris flora, as is shown by the occurrence of Neuropteridium

1 Feistmantel: Foss. Flora Gondwana System, 1881, vol. iii: Pal. Indica.
2 Feistmantel: Mem. Geol. Surv. N.S. "Wales, 1890, Pal. No. 3. David:

Proc. Linn. Soc. N.S. "Wales, 1894, ser. n, vol. ix, p. 249.
3 Brongniart: Prodrome Hist, veget. foss., 1828, pp. 151 and 175.
4 Etheridge : Eec. Geol. Surv. N.S. "Wales, 1893.
6 Zeiller: Bull. Soc. geol. France, 1896, ser. in , vol. xxiv.
6 Seward: Q.J.G.S., 1897, vol. liii, p. 324.
1 Hooker: Trans. Geol. Soc, ser. n , vol. vii(pub. 1856), p. 227, pi. xxvii, fig. 1.
8 Szajnocha : Sitz. k. Acad. AViss. Wien, 1888, Bd. cxvii, p. 219. Kurtz : Revista

del Museo de la Plata, 1894, vol. vi, p. 123; 1899, vol. x, p. 43; GEOL. MAG.,
1896, p. 446. Bodenbender: Zeit. Deut. Geol. Ges., 1896, Bd. xlviii, p. 743.

9 Zeiller: Bull. Soc. geol. France, 1896, ser. m , vol. xxiv, p. 349. Seward:
Q.J.G.S., 1897, vol. liii, p. 315.
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calidum, Feist, in India and South America, and Sphenopteris poly-
morpha, Feist., in India and Australia.1

For many years the Glossopteris flora was regarded both as
confined to Gondwana-land, and as entirely distinct in type from
that of northern latitudes. It has, however, become more and more
clear that neither of these assumptions is correct. Phyllotheca
deliquescens (Gopp.), of the Permian of Russia, also occurs in
Australia, where it was first described by McCoy in 1847, under
the name of P. Hoolceri.- In 1898 Amalitsky 3 recorded Glossopteris
itself from the Upper Permian of Russia, and more recently the
Noeggerathiopsis Gopperti (Schm.) of Russia was shown to be
identical with an Australian fossil plant.4 These facts would seem
to point to the conclusion that a migration into Europe of the
southern type of flora took place towards the close of the Permo-
Carboniferous period ; a theory which is supported by the occurrence
of a Schizoneura of very similar characters to the Indian form5 in
the Bunter of the Vosges, and of Phyllotheca in the Lower Oolites
of Italy. In fact, all the four main types of the flora of Gondwana-
land are known to have been present in Europe in either Permian
or Lower Mesozoic times.

But perhaps the most interesting result arising from recent
researches is the fact that the Permo-Carboniferous flora of the
Southern Hemisphere can no longer be regarded as entirely distinct
in type from that of Europe and North America. This flora is now
known to have been composed of a mixture of both southern and
northern types in at least two of the four great districts composing
Gondwana-land. Such association has been completely demonstrated
in South America,6 and South Africa,7 and there is reason to believe
that it is not altogether wanting in Southern India.8 We may there-
fore conclude that land connections existed in Permo-Carboniferous
times between the northern and southern continents. In Africa, we
can clearly trace such connections, for Potonie9 has shown that
Glossopteris occurs in German and Portuguese East Africa, and
Zeiller10 has described typical European Coal-measure species from
the Tete Coal Basin of the Zambesi region. Further south still, in
the neighbourhood of Johannesburg, an association of both these
types occurs." '

It is a point worthy of special attention that Australia, so far,
remains an exception, in that no trace of any such association
of typical members of the Glossopteris flora with northern types

» Arber: Q.J.G.S., 1902, vol. lviii, p. 12.
- Arber: ibid., p. 17.
3 Amalitsky: Trav. Soc. nat. St. Petersbourg, 1898, vol. xxviii. Zeiller: Bull.

Soc. Bot. Fr., 1899, vol. xlv, p. 392.
* Arber: ibid., p. 17.
5 Seward: Fossil Plants, vol. i, p. 293.
6 Zeiller: Bull. Soc. geol. France, 1895, ser. in, vol. xxiii, p. 601.
' Seward: Q.J.G.S., 1897, vol. liii, p. 315.
8 Arber: GEOL. MAO., 1901, Dec. IV, Vol. VIII, p. 54G.
•' Potonie: Sitz. Gesell. naturf. Freunde, Berlin, 1899, p. 27.

111 Zeiller: Ann. Mines (8), Mem., 1883, vol. iv, p. 59+.
11 Seward: ibid.
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has ever been demonstrated in the Permo-Carboniferous rocks of
that continent. Northern types have, however, long been known
to occur in Australia in Pre-Carboniferous times.1 The remarkable
absence of such association has recently been called into question.
In discussing a paper on some Australian plants, which I laid
before the Geological Society recently, Professor Boyd Dawkins2

stated that he had himself observed the association of Glossopteris
and Lepidodendron in New South Wales. On inquiry, I found that
Professor Boyd Dawkins had no specimens to bring forward in
support of his assertion, but he kindly gave me particulars of
the locality in which he stated such association occurred, with
full liberty to make use of the information. The horizon in
question was the kerosene shale beds about six miles from Hartley,
on the railway between that place and Lithgow, and to the west
of Wallerawang. Inquiry was kindly made into this matter for
me by Mr. Dun, of the Geological Survey of New South Wales.
He writes that such an association is at present quite unknown
in this or other districts of Australia. The Geological Survey
have just completed the survey of the Lithgow -Wallerawang
district, and have collected many hundreds of plant-remains from
these rocks, without a trace of a Lepidodendron or other northern
type. Neither the Survey, nor the Australian (Sydney) Museum
collections, contain any specimens showing such an association of
northern and southern forms, as Professor Dawkins stated occurred
in the rocks of New South Wales.

The remarkable absence of northern types from the Permo-
Garboniferous rocks of Australia, and especially the absence of
representatives of the group Lycopodiales, would tend to show
that Australia was at that time far removed from land connections
with the northern continent. It is possible that an association of
Glossopteris and some Lycopod, such as Lepidodendron or Sigillaria,
may eventually be discovered in that continent, but for the present
there is no evidence that any such association occurs there.

I
IV.—THE PYRENEES AT THE LAST GEOLOGICAL CONGRESS.

By P. W. STUART-MEXTEATH, A.E.S.M.

N recently completing, in the valley of St. Girons, and with the
cordial assistance of M. Caralp, a pedestrian exploration of

the Pyrenees, of which the first results appeared in the Bull. Soc.
Bamond of 1866, it occurred to me that my view of the recently
published Compte Bendu and the Livret Guide of the Geological
Congress might be useful to foreign geologists.

Two Pyrenean excursions are described. That conducted by
M. Lacroix is an example of the application of microscopic study
in Paris to the confirmation of the observations of the colleagues
of their author. He admits, in the recently published Compte Bendu,
that these results are mistaken in regard to the age of both granite

1 Carruthers: Q.J.G.S., 1872'.
2 Arber: Q.J.G.S., 1902, vol. lviii, p. 27 (discussion).
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